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(54) MPEG portable sond reproducing system and a reproducing method thereof 



(57) Disclosed is an MPEG portable sound repro- 
ducing system and a method for reproducing sound 
data compressed using the MPEG method. The inven- 
tive system includes power supply means for supplying 
operational power to the system, the power supply 
means being realized through a secondary battery; 
power processing means for rectifying power supplied 
from the power supply means to stable voltage and cur- 
rent; information display means for displaying numbers 
and combinations of letters related to operational states 
of the system; control means for controlling all opera- 
tions of converting and reproducing sound data com- 
pressed using the MPEG method; data storage means 



for storing MPEG-compressed sound data in a desig- 
nated address according to signals output from the con- 
trol means; information selecting means for selecting 
general operations to reproduce, download, and apply 
selected sound data stored in the data storage means; 
sound reproducing means for converting sound data 
stored in the data storage means into a format audible 
to users according to signals output from the control 
means; and transmitting/receiving means for transmit- 
ting and receiving sound data and program data from 
external devices. 
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Description 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

[0001] The present invention relates to a portable 
sound reproducing system and method, and more par- 
ticularly, to a portable sound reproducing system and a 
reproducing method thereof in which sound data, com- 
pressed using the Moving Picture Experts Group 
(MPEG) method and stored in a memory device, is con- 
verted into an audible format and output through head- 
phones, speakers, etc. 

(b) Description of the Related Art 

[0002] Generally, data processed to be listened or 
viewed is stored in a memory medium then output 
through a reproduction device. The most common 
examples include analog data stored on magnetic tape 
which is output through a cassette player, and digital 
data stored on a compact disc which is output through a 
compact disc player. 

[0003] Recent developments in digital technology has 
enabled memory media used in personal computers to 
undergo vast improvements. Namely, memory media 
used in PCs are becoming increasingly lightweight and 
compact, and providing the user with more capacity to 
store memory. 

[0004] However, with the increase in required memory 
needed to run operating systems and application soft- 
ware, there is a limit to how efficiently memory media 
can be used. In an attempt to remedy this problem, a 
variety of methods have been devised to enable the effi- 
cient use of digital data. The MPEG standard is one of 
these methods which increases the storage capacity of 
memory media by compressing data stored therein. 
[0005] Namely, by using the MPEG method of com- 
pressing data, data is compressed to roughly one- 
twelfth its original size without compromising sound or 
visual quality. After compresingdata utilizing software or 
hardware made for this purpose, the data is then stored 
in a storage medium, then converted back into its origi- 
nal state using the MPEG method such that the data is 
placed in a form that can be heard or seen by the user. 
The MPEG method, therefore greatly increases data 
storage capacity. 

[0006] With all the conventional sound reproduction 
systems, i.e., tape players and compact disc players, 
and PCs, etc. which are equipped with the capability to 
reproduce MPEG-compressed data, many disadvan- 
tages are encountered by the user. 
[0007] In particular, in using cassette players, which 
reproduce data stored on magnetic tape, because the 
same amount of time is needed to store (record) data as 
it does to reproduce (play) the data, the storing process 
is time-consuming, and heat generated during the proc- 



ess acts to deteriorate the quality of the recording such 
that the quality of the sound reproduced is decreased. 
Moreover, because magnetic tape is easily worn, the 
repetitive playing of data stored on the cassette tape 

5 also acts to reduce sound quality. 

[0008] Compact disc players and the discs used 
therein also have many problems. Namely, recording is 
not possible on compact discs. Further, because of the 
mechanical fragility of CD players, reproduction mal- 

10 functions occur when the players receive even slight 
outside shocks. Finally, CD players have a limited life 
span as the mechanical parts in the devices often break 
over time. 

[0009] The storage media used in cassette and CD 
is players also have the drawback of occupying much 
space. Also, users must take great care that the storage 
media are placed in an area that is not exposed to heat, 
direct sunlight, etc. 

[001 0] With regard to prior art devices such as PCs 
20 used to reproduce data stored using the MPEG method, 
as these devices are not portable, the location at which 
users can access the sound and images is limited to the 
location of the device. In addition, when using a PC to 
reproduce data compressed using the MPEG method, 
25 the cost of equipping the PC with software or hardware 
to enable this function is high. Also, because various 
types of sound data are stored on a plurality of storage 
media, the user must purchase many kinds of storage 
media and undergo complicated processes to repro- 
30 duce the data stored therein. 

[0011] Finally, in all of the above cases, users must 
physically go to retail stores to purchase storage media, 
causing inconvenience to the user. 

35 Summary of the Invention 

[0012] The present invention has been made in an 
effort to solve the above problems. It is an object of the 
present invention to provide an MPEG portable sound 
40 reproducing system and a reproducing method thereof 
which reproduces sound data, compressed and stored 
on a memory chip using the MPEG method, into an 
audible format. 

[0013] It is another object of the present invention to 
45 provide an MPEG portable sound reproducing system 
which, by storing data on a semiconductor storage 
medium, prevents heat from generating during record- 
ing as in the prior art cassette tape player, and avoids 
damage from exposure to heat as with conventional 
so cassette tapes, compact discs, and other storage 
media. 

[001 4] It is still yet another object of the present inven- 
tion to provide an MPEG portable sound reproducing 
system which enables connection to telecommunica- 
55 tions networks and data vending machines such that 
various data can be downloaded, thereby enabling 
users to enjoy the benefits- speed, convenience, variety, 
etc.- of these systems. 



2 

BNSDOCID: <EP 0924708 A2_l_> 



3 EP 0 924 708 A2 4 



[001 5] It is still yet another object of the present inven- 
tion to provide an MPEG portable sound reproducing 
system in which data downloaded via telecommunica- 
tions networks and data vending machines as in the 
above is able to be accessed by and saved on a per- 5 
sonal computer. 

[001 6] It is still yet another object of the present inven- 
tion to provide an MPEG portable sound reproducing 
system which does not require separate storage media 
as with cassette players and compact disc players such 10 
that the device can be made to be lightweight and thin, 
and the need for physical storage space of the storage 
media is not needed. 

[0017] To achieve the above objects, the present 
invention provides an MPEG portable sound reproduc- 15 
ing system and a method for reproducing sound data 
compressed using the MPEG method. The inventive 
system includes power supply means for supplying 
operational power to the system, the power supply 
means being realized through a secondary battery; 20 
power processing means for rectifying power supplied 
from the power supply means to stable voltage and cur- 
rent; information display means for displaying numbers 
and combinations of letters related to operational states 
of the system; control means for controlling all opera- 25 
tions of converting and reproducing sound data com- 
pressed using the MPEG method; data storage means 
for storing MPEG-compressed sound data in a desig- 
nated address according to signals output from the con- 
trol means; information selecting means for selecting 30 
general operations to reproduce, download, and apply 
selected sound data stored in the data storage means; 
sound reproducing means for converting sound data 
stored in the data storage means into a format audible 
to users according to signals output from the control 35 
means; and transmitting/receiving means for transmit- 
ting and receiving sound data and program data from 
external devices. 

[0018] The inventive sound reproducing method 
includes the steps of initializing the system and detect- 40 
ing a state of a flash ROM when power is supplied to 
information selecting means; loading a main program 
from the flash ROM, if it is detected that the state of the 
flash ROM is normal, and completing booting of 
required software; and downloading and reproducing 45 
stored sound data, if the set up of the operational envi- 
ronment is completed, according to signals output from 
the information selecting means, a state of operational 
power, and whether connection is made to an external 
power supply and to external telecommunications sys- so 
terns, etc. 

Brief Description of the Drawings 

[001 9] The accompanying drawings, which are incor- ss 
porated in and constitute a part of the specification, 
illustrate an embodiment of the invention, and, together 
with the description, serve to explain the principles of 



the invention: 

Fig. 1 is a block diagram of an MPEG portable 
sound reproducing system according to a preferred 
embodiment of the present invention; 
Fig. 2 is a detailed block diagram of the MPEG port- 
able sound reproductin system of Fig. 1 ; and 
Figs. 3a-3f are flow charts of a reproducing method 
for an MPEG portable sound reproducing system 
according to a preferred embodiment of the 
present. 

Detailed Description of the Preferred Embodiments 

[0020] Preferred embodiments of the present inven- 
tion will now be described in detail with reference to the 
accompanying drawings. 

[0021] Referring first to Fig. 1, an inventive MPEG 
portable sound reproducing system comprises a power 
supply portion 100, a power processor 200, an informa- 
tion selector 300, an information display portion 400, a 
control portion 500, a data storage portion 600, a sound 
reproducing portion 700. and a transmitter/receiver 800. 
[0022] The power supply portion 100 is realized 
through a nickel-cadmium (Ni-CD), nickel-metal hydride 
(Ni-MH), lithium-ion, or lithium-polymer secondary bat- 
tery, and converts chemical energy into electrical 
energy for supply of the same to the portable sound 
reproducing system. Also, the power supply portion 100 
is recharged by electricity received through an adaptor. 
[0023] The power processor 200 receives power from 
the power supply portion 100 or directly through the 
adaptor, rectifies the power to stable voltage current, 
and supplies the power to the control portion 500 as 
drive power. When receiving power through the adaptor, 
the power processor 200 supplies power to the power 
supply portion 100 for recharging the same. 
[0024] The information selector 300 is realized 
through various predetermined keys operated by the 
user, and outputs electrical signals according to the 
user selections to control the supply of power, extract 
data for reproduction, control various functions related 
to the reproduction of data, and transmit and receive 
data. 

[0025] In more detail, the information selector 300 
comprises a forward switch for advancing to a subse- 
quent selection when pressed for under a predeter- 
mined amount of time of preferably under one second, 
and which quickly plays data when continually pressed 
for a predetermined amount of time of preferably over 
one second; a reverse switch for returning to a begin- 
ning of a present selection if the selection is in mid-play 
or reversing to a previous selection if between selec- 
tions when pressed for under a predetermined amount 
of time of preferably under one second, and which 
quickly plays data in reverse when continually pressed 
for a predetermined amount of time of preferably over 
one second; a play/stop switch for reoproducing data 
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when pressed one time, and, in a state of reproducing 
data, discontinuing the present play mode when 
pressed again, then cutting off the power; a repeat 
switch for replaying the present selection when pressed 
one time, repeating all selections when pressed two 
times, and cancelling all repeat commands when 
pressed for a predetermined time of preferably over 
three seconds; and a random switch for randomly repro- 
ducing the selections in a random order when pressed. 
[0026] The information display portion 400 is realized 
through an LCD (liquid crystal display) and displays var- 
ious numbers and letters related to the various modes 
realized through the above switches. 
[0027] The control portion 500 controls all the various 
operations for storing and reproducing sound data com- 
pressed using the MPEG method. The control portion 
500, as shown in Fig. 2, comprises a CPU (central 
processing unit) 501 for controlling operations related to 
converting digital data stored using the MPEG method 
into an audible format; an interrupter controller 503 for 
outputting a control signal to control the CPU 501 when 
an input/output operation is ended or an error occurs in 
the same; a power controller 505 for outputting control 
signals to stably supply power applied from the power 
processor 200 as operational power of the CPU 501 , 
and cutting off power when an error occurs; a keyboard 
interface 507 for interfacing key select signals applied 
from the information selector 300; an LCD controller 
509 for controlling electric current supplied to a matrix of 
the information display portion 400 to control display 
during operation of the inventive sound reproducing 
system; an extended ROM interface 51 1 for interfacing 
a with an extended ROM, added to extend a scope of 
programs or memory, and a flash memory; a timer 513 
for counting time information needed for data download- 
ing and reproducing the downloaded data, and data 
interrupting required to operate the system; a bus 
bridge access controller 519 outputting control signals 
for controlling a bus, the bus transmitting data; a control- 
ler 523 for controlling input/output of data transmitted 
and received; a flash ROM controller 527 for activating 
the flash ROM 603 according to interrupter control sig- 
nals applied from the CPU 501; a DSP (digital signal 
processor) interface 529 outputting control signals for 
controlling an input/output of digital sound data com- 
pressed by the MPEG method; and a clock drive 531 
which processes a generator clock of a generator 1000 
to a predetermined state and drives the same to the 
CPU 501 as clock signals. 

[0028] All the above elements of the control portion 
500 are connected through a combination of an inter- 
rupt line and an I/O bus. 

[0029] The data storage portion 600 stores sound 
data compressed using the MPEG method downloaded 
through the transmitter/receiver 800 according to sig- 
nals from the control portion 500. Further, as shown in 
Fig. 2, the data storage portion 600 is realized through 
the flash ROM 603, which is a volatile memory element 



that does not lose data when the power is cut off, for 
storing and erasing sound data, and data related to 
application software and other digital data. 
[0030] The sound reproducing portion 700 converts 

s sound data stored in the data storage portion 600 into 
an audible format according to signals applied from the 
control portion 500. The sound reproducing portion 700, 
as shown in Fig. 2, comprises a DSP portion 701 for 
returning digital sound data compressed using the 

10 MPEG method to its initial state, an audio portion 703 
. which converts sound signals input from the DSP por- 
tion 701 into an audible format, and headphones/speak- 
ers 705 for converting electric sound signals input from 
the audio portion 703 into sound able to be heard by 

is users. 

[0031] The transmitter/receiver 800 is connected to a 
PC, data vending machine, or other such external 
devices and either transmits sound or program data 
thereto or receives sound or program data therefrom. 

20 [0032] A preferred reproducing method of data com- 
pressed using the MPEG method for the portable sound 
reproducing system structured as in the above will be 
described hereinafter with reference to Figs. 3a-3f. 
[0033] First, if the user presses an ON switch oft the 

25 information selector 300 to reproduce and listen to par- 
ticular sound data among all the digital data com- 
pressed using the MPEG method and stored in the data 
storage portion 600, the CPU 501 of the control portion 
500 enters an operational mode by receiving power via 

30 the power processor 200 from the power supply portion 
100 or adaptor (S1000). 

[0034] Next, the CPU 501 runs the main program and 
completes booting of required software (S1300), then 
determines if key signals of the information selector 

35 300, input through the keyboard interface 507 and the 
MEM/IO bus, are detected (S1400). 
[0035] If key signals are detected in step S1400, it is 
determined if there is a power OFF selection signal, 
selected by the user to cut off power supplied from the 

40 power processor 200 (S1410). If the power OFF signal 
is detected, operational power applied from the power 
processor 200 is cut off and the system is put in a 
standby mode (S1415). 

[0036] If no power OFF signal is detected in step 
45 S1400, it is detected if there has been an input of a 
sound reproduction signal for restoring and reproducing 
a selection of data compressed using the MPEG 
method and stored in the flash ROM 603 of the data 
storage portion 600 (S1420). 
so [0037] If it is determined in step 1 420 that the key sig- 
nal is a reproduction key signal to reproduce sound data 
stored in the data storage portion 600, the CPU 501 
loads the selected sound data to the DSP portion 701 of 
the sound reproducing portion 700 via the DSP inter- 
55 face 529 of the control portion 500, then returns the dig- 
ital sound data compressed using the MPEG method to 
its original state using operating systems software, con- 
verts the data into an electric sound signal through the 
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audio portion 703 of the sound reproducing portion 700, 
and converts the electric signal into a sound signal audi- 
ble to the user and outputs the same through head- 
phones/speakers 705 (S1425). 
[0038] In step 1 420, if it is detected that the key select 
signal is not a signal for reproducing sound data or if the 
system is currently reproducing data, it is then detected 
if a forward signal has been input (S1430). If a forward 
key signal is detected in step S1430, the CPU 501 
determines if the forward select signal is transmitted for 
under a predetermined amount of time of less than one 
second, which if this criterion is met, then advances the 
selection to the next selection and executes a reproduc- 
ing operation, and also determines if the forward select 
signal is transmitted for over a predetermined amount of 
time of more than one second, and if it is, the present 
selection is reproduced at a fast speed (S1435). 
[0039] In step S1430, if a forward key signal is not 
detected, it is determined if a reverse key signal has 
been input (S1440). If it has, the current selection being 
reproduced is either returned to the beginning, or if 
between selections, a selection is made to the preced- 
ing song if the reverse signal is transmitted for under a 
predetermined time of preferably under one second, or 
the present playing selection is quickly reversed if the 
reverse signal is transmitted for over a predetermined 
amount of time of preferably over one second (S1 445). 
[0040] If a reverse signal is not detected in step 1440, 
it is then detected if a stop signal has been input 
(S1450). Here, if a stop signal is detected, it is further 
determined, using an installed program, if a signal of a 
predetermined number of times of preferably one time 
has been input and the present mode is the play mode, 
in which case the present reproduction operation is dis- 
continued, an if in a stopped mode reproduction is 
started. Further, in a state where the play mode has 
been discontinued, if it is detected that the stop signal is 
transmitted for a predetermined amount of time of pref- 
erably more than three seconds, standby power is con- 
trolled to OFF (SI 455). 

[0041] In step S1450, if a stop signal is not detected 
or if it is determined that the system is in a play mode, it 
is then determined if a repeat signal has been input 
(S1460). If a repeat signal is detected, the number of 
input times is determined using an installed program 
such that the present selection is repeated when it is 
detected that the signal has been input a predetermined 
number of times of preferably one time, all sound data 
stored in the memory of the flash ROM 603 is repeated 
when the input of two signals is detected, and any 
repeat command is cancelled when it is detected that 
the signal is input during a repeat operation (S1465). 
[0042] Further, if no repeat signal is detected in step 
1460, it is then determined if a random signal has been 
input (S1470). If a random signal is detected in this step, 
selections are reproduced in random order (S1475), 
and if a random signal is not detected, the operation to 
reproduce the sound data compressed using the MPEG 



method is repeated. 

[0043] In the above state where sound data selected 
by the user is being reproduced according to key signals 
input from the information selector 300, operational 

5 power is analyzed in the power processor 200 to deter- 
mine if a Low Power state exists, disenabling a repro- 
duction operation to be performed, in the power supply 
portion 100 (S1500). if it is determined that the power 
supply portion 100 is in a Low Power state in step 1500, 

10 it is then determined if the detected present voltage is 
below a predetermined standard value that would 
impede the normal reproducing of sound data (S1510). 
[0044] In the above, if it is determined that the voltage 
of the power supply portion 100 is less than the prede- 

75 termined standard value, the control portion 500 out- 
puts a predetermined control signal for display of a 
warning to the LCD controller 509 via the MEM/IO bus. 
Here, the LCD controller 509 adjusts power supplied to 
the matrix of the information display portion 400 such 

20 that a "power cut off" message is displayed thereon 
(S1520). 

[0045] Simultaneously with the displaying of the 
"power cut off" message, the CPU 501 of the control 
portion 500 inputs a data storage signal to the flash 

25 ROM 603 of the data storage portion 600 such that the 
present state is saved (S1530), and controls the power 
controller 505 via the MEM/IO bus to cut off the supply 
of power to the power processor (SI 540). 
[0046] In step 1 51 0, if it is determined that the voltage 

30 of the power supply portion 100 is above the predeter- 
mined standard value, enabling the normal operation of 
the system, the control portion 500 controls the informa- 
tion display portion 400 via the LCD controller 509 such 
that a "Low Power" message is displayed (S1550). 

35 [0047] After the checking of the power state in step 
S1500, the CPU 501 of the control portion 500 deter- 
mines if the power processor 200 is connected to an 
external power source through the adaptor (S1600). If it 
is detected that there is a connection with an external 

40 power source in step S1600, it is then determined if the 
power supply portion 100 is fully charged (S1610). 
[0048] In the above, if it is determined that the power 
supply portion 100 is fully charged, the charging opera- 
tion is discontinued, to prevent damage to the power 

45 supply portion 100 caused by overcharging, and if it is 
determined that the power supply portion 1 00 is not fully 
charged, it is then determined if power from an external 
power source is being supplied through the adaptor 
(S1620). Here, if external power is being supplied in a 

so state where the power supply portion 100 is not fully 
charged, the power is then supplied to the power supply 
portion 100 to charge the same (S1630). 
[0049] After step 1 600, where it is determined if there 
is a connection with an external power source, it is then 

55 determined if sound data is being reproduced according 
to selections made by the user at the information selec- 
tor 300 (S1700). If sound data is being reproduced in 
this step, the CPU 501 of the control portion 500 ana- 
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lyzes the sound data- checking, for example, data repro- 
duction time, title of selection, type of music, remaining 
play time for the selection, etc.- and displays the infor- 
mation through the information display portion 400 by 
controlling the LCD controller 509 (S1 71 0). 5 
[0050] Further, the CPU 50 1 of the control portion 500 
accesses the sound data compressed using the MPEG 
method in the flash ROM 603 of the data storage por- 
tion 600, and transmits this sound data to the DSP por- 
tion 701 of the sound reproducing portion 700 through 10 
the DSP interface 529. Accordingly the DSP portion 
701 processes the MPEG-compressed digital sound 
data to a predetermined state and converts it to sound 
signals via the audio portion 703, then reproduces the 
sound data through headphones/speakers 705 such is 
that the user can listen to the sound (S1 720). 
[0051 ] Next, it is determined if the selected sound data 
has been completely reproduced (S1730). If it has, a 
subsequent sound data selection is searched from the 
flash ROM 603 (S1740), then sound data to be repro- 20 
duced is loaded from the flash ROM 603 and prepara- 
tions are made to reproduce sound data (S1 750). 
[0052] After step S1700, where it is determined if 
sound data is being reproduced, the CPU 501 of the 
control portion 500 analyzes signals from the controller 25 
523 to determine if the transmitter/receiver 800 is con- 
nected to an external telecommunications system of, for 
example, a computer having a modem or other telecom- 
munications device installed therein, or a data vending 
machine selling a variety of data and programs of 30 
music, video games, etc. (S1800). 
[0053] If it is determined in step 1800 that the trans- 
mitter/receiver 800 is connected to an external telecom- 
munications system, the inventive system is changed to 
a downloading load, the data is downloaded (S1810), 35 
and it is determined if an error exists in the downloaded 
data (S1 820). 

[0054] In the above, if it is determined that an error 
exists in the downloaded data, the CPU 501 of the con- 
trol portion 500 performs control so that the data is re- 40 
transmitted, and if no error exists in the data, the data is 
stored (S1830). Further, if it is determined that no error 
exists in the transmitted data in step 1820, the CPU 501 
determines if transmission of the data is completed 
(S1 840), designates an address sphere in the data stor- 45 
age portion 600, then downloads and stores the data 
(S1850). 

[0055] In the MPEG portable sound reproducing sys- 
tem structured and reproducing MPEG-compressed 
data as in the above, as sound data is compressed so 
using the MPEG method and stored in a semiconductor 
chip or other memory element, then reproduced in a for- 
mat audible to the user, convenience is provided by 
eliminating the need for records, tapes, CDs, and other 
such memory media, and many of the drawbacks of ss 
using memory media in prior art reproduction devices- 
reduction in sound quality after recording or repeated 
playing, fragility of memory media necessitating the 



need to take great care in storing the same, etc.- are 
overcome. 

[0056] Further, because it is possible to connect the 
inventive system to telecommunications networks and 
data vending machines to download various data, ben- 
efits of speed, convenience, and low cost are provided 
to the user. 

[0057] Other embodiments of the invention will be 
apparent to the skilled in the art from consideration of 
the specification and practice of the invention disclosed 
herein. It is intended that the specification and exam- 
ples be considered as exemplary only, with the true 
scope and spirit of the invention being indicated by the 
following claims. 

Claims 

1. An MPEG portable sound reproducing system, 
comprising: 

power supply means for supplying operational 
power to the system, the power supply means 
being realized through a secondary battery; 
power processing means for rectifying power 
supplied from the power supply means to sta- 
ble voltage and current; 
information display means for displaying num- 
bers and combinations of letters related to 
operational states of the system; 
control means for controlling all operations of 
converting and reproducing sound data com- 
pressed using the MPEG method; 
data storage means for storing MPEG-com- 
pressed sound data in a designated address 
according to signals output from the control 
means; 

information selecting means for selecting gen- 
eral operations to reproduce, download, and 
apply selected sound data stored in the data 
storage means; 

sound reproducing means for converting sound 
data stored in the data storage means into a 
format audible to users according to signals 
output from the control means; and 
transmitting/receiving means for transmitting 
and receiving sound data and program data 
from external devices. 

2. The sound reproducing system of claim 1 , wherein 
the power processing means supplies charging cur- 
rent to a secondary battery of the power supply 
means when the power processing means receives 
external power through an adapter. 

3. The sound reproducing system of claim 1, wherein 
the information selecting means comprises: 

a forward switch for advancing to a subsequent 
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selection when pressed for under second, and 
which quickly plays a present selection when 
continually pressed for over one second; 
a reverse switch for returning to a beginning of 
the present selection if the selection is in mid- s 
play or reversing to the previous selection if 
between selections when pressed for under 
one second, and which quickly plays data in 
reverse when continually pressed for a prede- 
termined amount of time of over one second; io 
a play/stop switch reproducing data when 
pressed one time, and in a play mode, discon- 
tinuing a play mode when pressed then cutting 
off the power; 

a repeat switch for replaying the present selec- is 
tion when pressed one time, repeating all 
selections when pressed two times, and cance- 
ling all repeat commands when continually 
pressed; and 

a random switch for randomly reproducing the 20 
selections in a random order when pressed. 

The sound reproducing system of claim 1 , wherein 
the control means comprises: 

25 

a CPU for controlling operations related to con- 
verting digital data stored using the MPEG 
method into an audible format; 
an interrupter controller for outputting a control 
signal to control the CPU when an input/output 30 
operation is ended or an error occurs in the 
same; 

a power controller for outputting control signals 
to stably supply power applied from the power 
processing means as operational power of the 35 
CPU, and cutting off power when an error 
occurs; 

a keyboard interface for interfacing key select 
signals applied from the information selecting 
means; 40 
an LCD controller for controlling electric current 
supplied to a matrix of the information display 
means to control display during operation of 
the inventive sound reproducing system; 
an extended ROM interface for interfacing a 45 
connection with extended ROM, added to 
extend a scope of programs or memory; 
a timer for counting time information needed for 
data downloading and reproducing the down- 
loaded data, and data interrupting required to so 
operate the system; 

a bus bridge access controller outputting con- 
trol signals for controlling a bus, the bus trans- 
mitting data; 

a controller for controlling input/output of data ss 
transmitted and received; 
a flash ROM controller for activating the flash 
ROM according to interrupter control signals 



applied from the CPU; 

a DSP interface outputting control signals for 
controlling an input/output of digital sound data 
compressed by the MPEG method; and 
a clock drive which processes a generator 
clock of a generator to a predetermined state 
and drives the same to the CPU as clock sig- 
nals. 

5. The sound reproducing system of claim 1 , wherein 
the data storage means comprises: 

a RAM, which is a volatile memory element that 
loses data when power is cut off, for loading 
application software and temporarily storing 
the same while a reproducing operation is 
being executed after power is supplied to the 
system; and 

a flash ROM, which is a volatile memory ele- 
ment that does not lose data when the power is 
cut off, for storing and erasing sound data, and 
data related to application software and other 
digital data. 

6. The sound reproducing system of claim 1 , wherein 
the sound reproducing means comprises: 

a DSP portion for processing digital sound data 
compressed using the MPEG method to a pre- 
determined state; and 

an audio portion which converts sound signals 
input from the DSP portion into an audible for- 
mat 

7. A sound reproducing method for an MPEG portable 
sound reproducing system comprising the steps of: 

initializing the system when power is supplied 
to information selecting means; 
loading a main program and completing boot- 
ing of required software; and 
downloading and reproducing stored sound 
data, if the set up of the operational environ- 
ment is completed, according to signals output 
from the information selecting means, a state 
of operational power, and whether connection 
is made to an external power supply and to 
external telecommunications systems, etc. 

8. The sound reproducing method of claim 7, wherein 
the method further comprises the steps of: 

detecting, after a CPU and all circuits have 
been initialized, if errors exist in the main pro- 
gram; and 

running the main program and completing 
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booting of required software if it is detected that 
the main program is in a normal state, and out- 
putting an error signal and discontinuing further 
execution if errors are detected in the main pro- 
gram. 5 

9. The sound reproducing method of claim 7, wherein 
the method further comprises the steps of: 

determining, when key signals are detected 10 
being input from the information selecting 
means, if the key signal is a power OFF signal; 
determining, if the key signal is not a power 
OFF signal, if the key signal is a sound data 
reproducing signal; 75 
determining, if the key signal is not a sound 
data reproducing signal, if the key signal is a 
forward signal; 

determining, if the key signal is not a forward 
signal, if the key signal is reverse signal; 20 
determining, if the key signal is not a reverse 
signal, if the key signal is a stop signal; 
determining, if the key signal is not a stop sig- 
nal, if the key signal is a repeat signal; 
determining, if the key signal is not a repeat 25 
signal, if the key signal is a random signal; and 
performing operations corresponding to the 
detected signal. 

10. The sound reproducing method of claim 7, wherein 30 
the method further comprises the steps of: 



of a presently playing selection when a reproducing 
signal is detected from the information selecting 
means. 

13. The sound reproducing method of claim 7, wherein 
the method further comprises the steps of: 

searching data, received from an external tele- 
communications system, and determining if an 
error exists in the data; 

requesting the re-transmission of the data if it is 
detected that an error exists in the same; and 
storing the received data in a designated 
address after reception of the data is com- 
pleted if it is detected that no error exists in the 
same. 



comparing, if it is determined that operational 
power of the power supply means is in a low 
state, a detected power with a predetermined 35 
standard value; 

displaying, if it is determined that the detected 
power is too low to perform operation of the 
system, a warning message, storing present 
data, and cutting off the power; and 40 
displaying, if it is determined that the detected 
power is sufficient to continue operation of the 
system, a message instructing charging of the 
system. 

45 

11. The sound reproducing method of claim 7, wherein 
the method further comprises the steps of: 

performing the reproducing operation of the 
sound data using power from an external so 
power source when it is determined that power 
from the same is being supplied; and 
determining a power state of the power supply 
means and performing a charging operation. 

55 

12. The sound reproducing method of claim 7, wherein 
the method further comprises the step of displaying 
information of a selected sound data selection and 
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FIG. 3b 
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FIG. 3 c 
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